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Speculations that Rift Valley fever (RVF) may be the disease responsible for the epizootic death of livestock in the fifth biblical plague, literally following the insect swarms of the third and fourth plagues, 6 highlight the dramatic impact that the recurrent outbreaks of this possibly ancient arboviral disease imparts on various livestock species, most severely affecting sheep and goats as well as humans in the endemic areas in sub-Saharan Africa. 10 The cause of RVF is the Rift Valley fever virus (RVFV), a zoonotic arbovirus of the order Bunyavirales, family Phenuiviridae, genus Phlebovirus, which can be transmitted by multiple mosquito species, mainly of the genera Aedes and Culex. 8 Currently, experts are in fear that the generally presumed global warming may lead to a spread of the vectors and of the RVFV out of their African habitats toward more polar regions, including Europe and North America, and into new host species such as camels, alpacas, and white-tailed deer. 5, 12, 13 In the January issue of Veterinary Pathology, Odendaal et al 9 presented a descriptive case series summarizing the morphological findings from 99 RVFV-positive sheep necropsied during a large RVF outbreak affecting more than 13 000 sheep as well as cattle, goats, African buffalo, camelids and wildlife species in South Africa in 2010. 10 The data from this large case series provide the reader with in-depth knowledge concerning the variable facets of the morphological picture of RVF, including the well-known and characteristic necrotizing hepatitis in 90% of the cases; the rather underreported necrotizing lesions of the kidneys, spleens, and lymph nodes in 82%, 74%, and 53% of the cases, respectively; and previously unknown lesions such as testicular necrosis. 3 The lack of brain lesions in this rather large case series points to the important and unresolved question of why encephalitis is not part of the lesion profile in ruminants, although it is one of the most feared consequences of RVF in humans. Therefore, research concerning RVF encephalitis needs to be addressed in future experimental studies employing better suited mouse models. 4 An interesting hallmark reported in the sheep that succumbed of RVF is a fulminant and acute necrotizing hepatitis showing abundant apoptotic hepatocytes containing acidophilic bodies (Councilman corpuscles). The morphology of these structures, originally described as a characteristic feature of yellow fever by Councilman in the 18th century, can vary from (1) hepatocytes with focal cytoplasmic eosinophilic condensation to (2) hepatocytes with strongly eosinophilic condensed cytoplasm and pyknotic nuclei, as well as (3) round or oval, anucleated eosinophilic masses. 11 Conclusively, the observation of frequent Councilman corpuscles as shown in the liver of a mouse experimentally infected with RVFV ( Fig. 1) should draw the pathologist's attention toward a potential viral etiology in the diagnostic workup of cases of hepatic necrosis or necrotizing hepatitis.
Odendaal et al 9 found that intranuclear inclusion bodies are of limited diagnostic value and only common in hepatocytes in neonates and fetuses with suggested peracute death. Similarly, there are only equivocal descriptions of inclusion bodies lacking reliable photographic proof in experimental studies using juvenile and adult ruminants with a more prolonged or even subclinical course, 1 despite more consistent descriptions and high-quality photographs in laboratory mice succumbing to peracute necrotizing hepatitis. 7 Notably, the eosinophilic intranuclear inclusions in mice experimentally infected with RVFV typically are of pleomorphic shape, with variably distinct borders and no or only equivocal halo (Fig. 2) . These intranuclear inclusions resemble the Cowdry B type, which is known to occur frequently as a background finding and is not pathognomonic for virus-induced diseases. 2 Since Bunyavirales do not replicate in the nucleus, the molecular composition of the intranuclear inclusions needs to be elucidated in future studies.
In summary, this field study surely offers the community of veterinary pathologists invaluable knowledge from the field for their daily practice. The detailed descriptions of the histopathological findings covering all organ systems, accompanied by high-quality figures of the characteristic lesions, will help diagnostic pathologists to differentiate RVF from other diseases with fulminant hepatic necrosis such as adenoviral hepatitis, herpesviral hepatitis, Wesselsbron disease, and toxic hepatic necrosis. Figure 1 . Severe, acute, diffuse, necrotizing hepatitis with hepatocellular shrinkage, cytoplasmic hypereosinophilia (Councilman corpuscles; arrows), and nuclear pyknosis and fragmentation. Hematoxylin and eosin (HE). Figure 2 . Severe, acute, diffuse, necrotizing hepatitis with hepatocytes showing intranuclear, ill-demarcated, pleomorphic, eosinophilic inclusions without a distinct halo (Cowdry type B inclusions; arrows). HE.
